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VINOUS CROP HARVESTING APPARATUS AND METHOD 

Cross-Reference to Related Patent Applications 

This patent application is related to and claims the benefit of the priority of U.S. 
provisional patent applications 60/234,268, filed 21 September 2000, entitled "Pepper Harvesting 
Apparatus" and 60/288,000, filed 2 May 2001 entitled "Multiple Row Side-By-Side Stripper 
Head" under 35 U.S.C. 1 19 and 120. 

Incorporation By Reference 

This patent application incorporates by reference the disclosure of U.S. Patents 5,099,636 
and 6,282,877, both issued in the name of Joseph Yoder and assigned to Pik-Rite, Inc., the 
assignee of this patent application. 

Field of the Invention 

This invention relates to apparatus and methods for harvesting fiiiits and vegetables, with 
special emphasis on harvesting vegetables such as peppers and especially chili peppers grown on 
vinous plants. 

Background of the Invention 

(in "Hie^^enefits-oflmownTntchanical-harvestingTnachines-are-dim^ — - 



encoxmtered when such machinei 
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harvest vinous crops such as tomatoes, cucumbers, and 



peppers. With such crops whidfe grow close to or on the ground, vines, rocks and dirt often clog 
the chains of conventional chain-wpe conveyors used in such machines. Accordingly, the 
^nacBiimiragrbe periodically shuKmwn and cleared ofvinesTredes-and-oAet^ebris^- 

Another problem associated with the known mechanical harvesters is the large amount of 
imharvested fruit that sometimes remains in the field when the machine is used to harvest vinous 
crops. Typically, a substantial percentage of the fruits are inadequately separated from the vines. 
As a result, a sizable portion of the otherwise useable crop yield is discarded in the field along 
with the vines. 

Loss of unharvested fi-uit, especially dried fiiiits such as chih peppers, sometimes occurs 
when early maturing fiiiit falls to the groxmd. Such fallen fiiiit, now detached from the vine, is 
not collected by known vinous fiiiit mechanical harvesters. 

Further, some known vine-growing fiiiit mechanical harvesters remove the entire vine 
mass, including roots, and later separate the fiiiit from the vine mass. Such harvesters are often 
damaged by dirt and rocks which remain entrained in the vine mass when the vine mass is cut 
from the roots. These machines which collect and process the entire vine mass in order to 
harvest the growing ripe fruits are prone to break down, requiring frequent repair in the growing 
fields and disrupting the harvesting process. 



Summary of the Invention 

^ ^J^^Tn-one"X)f4ts-aspectsrthis4nVeiKio^ 

collecting fiiiits from vinous plants during travel throtigh a growing field, where the apparatus 
preferably includes a preferably longitudin^Iyelwigated frame adapted to be pulled by a tractor. 
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In this aspect of the invention, the Apparatus preferably includes at least one pair of mutually 
facing movable arrays of preferably resilient finger members. The mutually facing arrays 
preferably are considered to have each have mutually perpendicular horizontal and vertical axes, 
with the horizontal axes of the two arrays being substantially parallel to the ground and with the 
vertical axes of each array being substantially parallel with each other. Preferably, the arrays 
rotate about their respective horizontal axes, with one array rotating in the clockwise direction 
and the second array rotating in the counterclockwise direction. When viewed firom above, the 
mutually facing arrays preferably fo rm a "V"-shape where plants enter space between the arrays 
at the wide end of the "V". Upwardly traveling resilient finger members of the two arrays comb 
the vines along the longitudinal length of the arrays and along the vertical height of the arrays to 
"piclcthe tnut fiSftrtiie-viiies. 



The upwardly traveling preferably resilient finger members preferably move along paths 
defining continuous loops on the two arrays. The upwardly traveling preferably resilient finger 
members traverse the path on a given array beginning at the base of the vines, proximate to the 
ground, with the path continuing upward along the vines so that the fingers move through the 
vines imtil the path reaches the top of the array where the finger members continue aroimd the 
top of the path of the array and then downward until the finger members reach the base of the 
array, where the path is repeated. As the finger members move through the vines, the fiiiit 
separates fi-om the vines and is transported by the fmger members to the top of the array. Before 
the finger members begin their descent along a backside of the array, the fiiiit falls from the 
array, optionally under the influence of a pnexmiatic conveyor or fan, into a collection device. 
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In another of its aspects, the invention provides means for collecting fruit which has 
fallen to the ground using the aforementioned arrays of upwardly traveling, resilient finger 
members. The mutually facing arrays are positioned preferably substantially vertically such that 
the traveling fmger members are proximal to and move along the surface of the soil when the 
upwardly traveling finger members are at their lowest point on the array, corresponding to the 
aforementioned beginning of the path. By being proximal to and moving along the soil, the 
finger members sweep up and collect fallen fruit from the ground. 

The apparatus further preferably includes means for adjusting the apparatus with respect 
to ground. 

3 ^^^^^ill-moihGrx>fit^d^pcctSy tEs invention embraces a method of harvesting including 
the steps of advancing a harvesting a device through growing field, scoopingly urging plants 



towards an opening between mutually facing arrays of finger members, advanceably positioning 

;^oveal 



the mutually facin^\moveable arrays of finger members on opposite sides of plants containing 



Suits to be harvested,\ptating the mutually facing arrays of finger members whereby one array 
rotates in a clockwise direction and the other in a coxmter-clockwise direction so that both arrays 

. \ 

move upwardly m a region in which the arrays are mutually facing and are above the position of 
the plants growing in the growing field from which fiiiits are to be harvested thereby upwardly 
sweeping the plants with the finger members to strippingly remove fruits from the plants. The 
method fiirther preferably includes^toWisversely sweeping the growing groxmd during travel of the 
apparatus thereover to brushingly gather\detached fallen fiixits off of the groxind and into the 
region within which the arrays face one another so the fruits may be carried to a collection 



-contamerr 
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In yet another of its aspects this invention embraces harvesting apparatus including a 
frame, wheels connected to the frame enabling travel of the apparatus through a growing field of 
fruits and moveable arrays of finger members carried by the frame for contacting and strippingly 
lifting fiiiits from plants in the growing fields, where the array preferably is generally upstanding, 
longitudinally elongated and has at least a portion which is preferably substantially planar. 

In yet another of its aspects this invention embraces harvesting apparatus including a 
frame, wheels connected to the frame enabling travel of the apparatus through a growing field of 
fruits and at least one pair of preferably mutually facing moveable preferably endless webs 
supporting fruit strippmg means protruding from the web surfaces, the webs being carried by the 

yi frame for strippingly lifting fruits from plants in the growing fields as the webs move along the 

'41 

Gl field with the plants entering between upwardly facing portions of the webs, with the webs 

O 

preferably being generally upstanding, longitudinally elongated and substantially planar in the 

^ ' region in which the webs are mutually facing. 

O 

y3 Desirably, the finger members associated with the webs are formed integrally with the 

RJ 

webs and are resihent. Most desirably, the finger members formed integrally with the webs are 
elastomeric and are homogeneous. The finger members preferably project substantially 
transversely from the webs which are preferably sheet-like and preferably planar. Most 
desirably, the webs are of integral, one piece molded construction so that the finger members and 
the sheet-like portion of the web are homogeneous. 

In an altemative embodiment of the invention, the finger members may be rigid in part or 
in whole. In still another embodiment of the invention, only some of the finger members may be 
rigid and those members may be only partially rigid. 
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In another aspect of the invention, the finger members of the two arrays may interdigitate 
at least in the portion of the region in which the arrays are mutually facing. Desirably, the arrays 
are more proximate one another remote from the position of entry of the fruit-bearing plants into 
between the arrays than at the entry position of the fruit-bearing plants into between the arrays. 

In another aspect of the invention, the facing portions of the arrays are desirably more 
proximate one another remote from the growing field than at ground level. 

The invention further embraces means for adjusting distance of separation between 
mutually facing portions of the arrays which further includes means for separately adjusting 
distance of separation between the respective arrays at forward and rear portions thereof 

The apparatus yet further embraces means for adjustably positioning a selected portion of 
at least one of the arrays to transversely sweep the growing ground during passage of the 
apparatus over the ground thereby to brushingly gather detached fallen fruits off of the ground 
and into the region within which the arrays face one another so that the fallen fruits may be 
retrieved and processed. Similarly, the method aspect of the invention further embraces the step 
of transversely sweeping the growing ground to brushingly gather detached fallen fruits off of the 
groimd and into the region in which the arrays face one another so that the fruits may be 
processed. 

In yet another optional aspect of the invention, a high velocity blower gently aids in 
removal of the fruit from within the upper portion of space between the mutually facing arrays 
and further directs the fruit onto a conveyor system. This aspect of the invention minimizes 
bruising, tearing or other damage to the fruit by minimizing force with which the fruit is removed 
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from the plant and by minimizing interactive contact of the harvested fruits with other fiaiit and 
parts of the conveyor system. 

In yet another aspect the high velocity blower facilitates removal of fruit from within the 
arrays with the direction of the air flow created by the blower being adjustable. 

Another aspect of the invention embodies an array comprising a preferably adjustable 
portion substantially horizontal with the soil thus forming a wide base array portion. The wide 
base portion efficiently sweeps a broad region of soil, collecting fallen or discarded fruit lying on 
the surface of the soil. 

Another aspect of the invention embraces guiding and Ufting plants into the region 
between the mutually facing arrays wherein the distance between mutually facing arrays is 

i 

gi horizontally adjustable, vertically adjustable or both, to accommodate varying plant sizes and 
P'^ hydration levels as well as varying row widths. 



Brief Description of the Drawings 

^Cy^ ^igSe 1 is a side elevation in schematic form of a portion of a first embodiment of 
¥^ vegetable harvesting apparatus maiiifesting-aspects-of^the-invention.^ 




Figure 2 is an enlarged side elevation of a wheel assembly portion of the apparatus shown 
in Figure 1. 

Figure 3 is a broken schematic view taken in the direction of arrows 3-3 in Figure 1, 
showing parts of the apparatus. 

Figure 4 is an enlarged broken side elevation of an array portion of the apparatus 
illustrated in Figure 1. 
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Figure 5 is an enlarged broken side sectional view in elevation of an array portion of the 
apparatus taken in direction of arrows 5-5 in Figure 4. 

Figure 6 is a partial top view of the array portion of the apparatus taken in the direction of 
arrows 6-6 in Figure 4. 

Figures 7, 8, and 9 are detailed views of different embodiments of the resilient finger 
members. 

Figure 10 is a schematic view, partially in side elevation and partially in isometric form, 
of the vegetable harvesting apparatus depicted in Figure 1, without the wheel assembly portion. 

Figure 1 1 is a schematic front elevation of a multiple row harvesting apparatus of the type 
depicted in Figure 1 where the apparatus is adapted to harvest not only fruits from vinous crops 
growing in rows within the field, but also to gather fruits which have fallen from the vines and 
are lying on the ground. 

Figure 12 is a schematic side elevation of a second embodiment of vegetable harvesting 
apparatus manifesting aspects of the invention. 

Figure 13 is a schematic side elevation of the second embodiment of vegetable harvesting 
apparatus illustrated in Figure 12, showing an additional portion of the apparatus. 



Detailed Description of the Preferred Embodiments and the Best 
Mode Known for Practicine the Invention Under 35 U>S>C, 112 

^^^)^eferring to^'igOr^^ and 5, a vinous crop harvesting apparatus 10 manifestrng'aspects - 

the invention is shown. Apparatus 10 travels through a growing field in the direction indicated 

by-arroAvJTJiLFigures 1, 6 an^O. 
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30 preferably includes a longitudinal beam on which four wheel assembly housingS'22 and two 



arrays 70, 71 of resilient finger members 40 are prefo^ty-mot^feJ The four wheel assembly 
housings 22 mount preferably to frame 30 and-^mticularly to the longitudinal beam portion 

As^'^ltemate approach^ -apparatuTl 0 may be built around a universal farm equipment 
supporting member adapted to pass through the growing field on tired wheels and having a 
plurality, desirably four, pneumatically actuated arms extending radially outwardly therefrom. At 

the end of the eachof the pnexmiatically actuated arms are mounted wheel assembly housings 

O \ 

similar to those identified as 22 in Figure 1. In such case, the fruit stripping structure including 




CI 
Q 





preferably resilient fingers 40 is desirably mounted between the respective forward and aft wheel 
assemblies 22. This particular structure utilizing the universal support assembly is not illustrated 
in ttie drawings ^ 

ftrthe-effiboaTment illustrated in Rgure 1, apparatus 10 has wheel assembly"fiousingr22" 



at the forward and aft extremities thereof Support flange members 34 provide connection not 
only to the longitudinal beam, but also provide support forTtock^V^ which endless 
^hains,60-rid ^as chains 60 carry bars 50 along an endless path as described in m ore det^t below. 
^3*^^ferring-to-Figures"2 arrd"3, eacfi^heel'assembly fiousmg 22 preferably~inclndes"a 



hydraulic piston-cylinder combmation 24 connected to a tubular extension member 25 which in 
turn preferably connects to a wishbone-tynfe wheel axle support 27 on which a wheel 20 
preferably is rotatably mounted. The hydrauhc piston-cylinder combination 24 provides a height 
adjustment fimction which may be nsedko maintain frame 30 at a desired height and/or 
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orientation relative the ground as apparatus 10 nloves through a growing field. Hydraulic 
piston-cylinder combination 24 extends or retracts the piston member thereof, thereby raising or 
lowering the parts of the harvesting apparattis^attached to fi-ame member 30 when on xmeven or 
sloped groxmd. Wheel assembly housin^^ith hydraulic piston-cylinder combination 24 
forming parts thereof are provided ory'either side of apparatus 10 so that the apparatus may be 
^ positioned for travel along the side4f a hill with one side of the apparatus higher than the 

I remaining side. Extension or retraction of the piston members of piston-cylinder combination 24 
may be provided by manuallwpowered hydraulics, by manual screw adjustments or by automatic 
height sensing devices c^imected to and actuating hydraulic valves to effectuate dynamic height 

fi 

•re X' 

adjustment. 



As illustrated in Figure 2, each wheel assembly housing 22 has a piston-cylinder 
combination 24 resident within a vertically elongated enclosure 29. The piston rod extends firom 

Ul 

3 piston-cylinder combination 24 downwardly, where the piston rod is denoted 31 in Figure 2, into 
yj a tubular sleeve housing 26 and connects with a tubular extension member 25 which is slidably 
"ll resident within tubular sleeve housing 26. 

Affixed to a lower end of tubular extension member 25 is a wishbone-type wheel axle 
support 27 on which a wheel axle 28 is mounted and about which wheel 20 is rotatable. Wheels 
20, illustrated in Figures 1 and 2, are preferably idler wheels in the embodiment of the invention 
which is pulled by a tractor. 
^ /Oy^ KSferring-4o^^igure-37thFeffective independenr6onstructions of Ihe"twcrsides oT4Ee> 
harvesting apparatus is illustrated. A horizontal sp(acing bar 54 is adjustable to provide varying 




width between the two illustrated wheel assembly housings 22. Most desirably, connection of 
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adjustable horizontal spacing bar 54 to respecti(^e wheel assembly housings 22 is pivotal so that 
/ f ] the respective wheel assembly housings 22 may move independently one of another as the 

/ 

harvesting apparatu s^ave rses rocky ^or^^ ground ^ 

]) RBfem5g't0'^igures4^-5Jand.6,in'O embodiment the arrays 70 and 71 each ' 

r 

comprise elongated horizontal bjars 50 attached at each bar end to respective endless chains 60 




mounted in respective tracks 52 
'to elongated horizontal-bars^Sp. 



Preferably resilient finger members 40 are preferably attached 



/^LjOj j ^^Xhrresilient-finger-members-40 preferably extend outwardly^^^ — 

and form a combing array of finger members as illustrate^enerally in Figures 1, 4, 5, 6, 10, 1 1, 
312 and 13. The arrays of preferably resilient finger members 40 are positioned to move vertically 
Ql upwardly as apparatus 10 passes through the growijig field. Upward movement of the arrays 
8^ results in preferably resilient finger members 4Q/6ombing the plants to thereby remove finits 
^ ^ from the vinous plants as the fruits are contacted by finger membg^ 40. 

~ 



Li: 



In one embodiment, shown in Figure 7, each resilient finger member 40 is preferably 
mounted to one of elongated horizontal bars 50 by means of a receptacle 41 in resilient finger 
member 40 receiving and matingly engaging a like-shaped male member 42 protruding from the 
elongated horizontal bar 50. Alternately, resilient finger member 40 may be formed as a hollow 
cylinder, such as could be cut from a length of rubber hose, with the hollow open interior 
receiving and engaging with male member 42 portion of elongated horizontal bar 50. One 
exemplary embodiment of the invention uses one (1) inch outer diameter rubber hose segments 
that are six (6) to seven (7) inches in length as the resilient finger members 40. Such hose is 
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mounted over steel pins defining male members 42 that are about three-eighths (3/8) inch in 
diameter and about three (3) inches long. 

and has two holes at the base through which Attachment pins or rods 45 mount. Preferably all of 
the embodiments of resilient finger memb^l 40, 43, and 44 are rubber. Preferably, the resilient 
finger members may be bent upwards, reZtive to the direction of travel of the fingers, as fingers 
70, 71 move upwardly with the vinous crop which is being harvested positioned therebetween; 
such curvature is illustrated in resilient finger member 44 depicted in Figure 9. Within the 
contemplation of the invention are additional resilient finger member shapes, such as a hook- 



'43 



5 J 



y3~:^^Bgg^Ayhich3nay^be^ ^^ 

-OyJ ^Th€7esiliOTt~finger members of the two arrays 7077111137^ positi^sidoppositBDne — 



another or may be offset firom corresponding finger members on the opposite array so that the 
finger members may effectively interdigitate either vertically or horizontally thereby to create a 
J type mesh for the capture of fruits as those fruits are stripped the vinous plants due to the upward 
Q motion of the arrays and associated finger members as ttie support bars or fabric webs travel 

along^ttieOTdlesspatiis defined by chains 6 0 traveling in tracks 32.-=. 

Resilient finger members depicted variously as 40, 43 and 44 in Figures 1 and 4 through 9 
are depicted as having substantially the same length measured transversely to elongated 
horizontal bars 50. 

ILC) / j::^'affMditiraal~embodiment"ofthe invention, resilient Bnger memberr40 may have 
differing lengths. In particular, resilient finger members 40 are contemplated to be longer where 

the plants enter the mutually facing array/70, 71 depicted on the left in Figure 6 as being at the 

/ 
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^ j front of the machine, and are contemplated to be shorter were the plants exit the mutually facing 




_v 

arrays 70, 71 towards the rear of the macKine7dq)icted"tD"the-right-in Figure 6: 



^ "^^TST^fl^efirred^ finger 




members 40 are pre^^ably arranged cooperatively side-by-side as depicted in Figure 5. A motor 
100 or power take-off from the pulling tractor (not shown) preferably engages endless chains 60 



located in tracks 52, moving e^ams 60 and hence the connected aforementioned elongated 
horizontal bars 50 together with attadied resilient finger members 40. The motor drives endless 
chains 60 carrying each array 70 and 74 in opposite directions (when considered looking from the 
front to the rear of apparatus 10) denoted1)y arrows U and V in the drawings, particularly Figure 
5, such that resilient finger members 40 of each of arrays 70 and 71 move in an upward direction 
denoted Z in the drawings including Figure 5, when the resiUent finger members traverse space 



-^Uetween thelnufuaiy'fadng^ 
\J^^ j yt)^^ furth^^qpicted1irFigure-5,-fiiiit lyiM-on the ground is desirably sweepingly engaged. 



p J by resilient finger members 40 and swept along respective directions of finger member travel, U 
or V. This fallen fiuit is swept initially in horizontal direction at the bottom of arrays 70, 71 
and is then drawn or carried in a vertical direction upwardly in the space separating arrays 70 and 



71 where those arrays face one another and are closely spaced. In addition, fruit still attached to 



the vine is engaged and removed from the vine by resilient finger members 40 as resilient finger 
members 40 comb the vinous plants in^the generally upward direction. Both fruit lifted from the 
ground and fiiiit combingly removed^om the vine by apparatus 10 are transported upwardly by 
resilient finger members 40 in the jpace between arrays 70 and 71 . Fruit carried by arrays 70 and 
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71 is removed from arrays '^and 71 as the arrays move through arcs at the upper extremity of 
arr^_ 

ays is preieraiJi'y laciiitate 



u 

01 



cal adjustmenl 

24 of wheel assembly housiifes 22. If desired, the piston-cylinder combinations may be adjusted 
so as to raise the arrays sufficiently far from the ground that no sweeping along the ground 
occurs. In such case, fruit lyiqg on the ground remains on the ground. This may be desirable if 
tVift fhn't ic gppfilf^f^ nr bruised. 

In a ftirther aspect of the invention, stripping fruit from the vine and subsequent 
discharge from the space between array 70 and array 71 is facilitated by positioning resilient 



yl finger members 40 of array 70 for interleaving with resilient finger members 40 of array 71 when 



the two arrays are in close facing proximity to one another. 

In yet a fiirther aspect of the invention, arrays 70 and 71 are preferably angled with 
respect to each other, as illustrated in Figure 6, relative to a longitudinal axis L which is 
coincident with the direction of travel through the growing field. In this angled configuration, 
the two mutually facing arrays 70 and 71 form a "V"-shape when viewed from above in Figure 6. 
In this configuration, the plants enter the "V" at the wide end, at the left in Figure 6, and exit at 
the narrow end, at the right in Figure 6, as apparatus 10 moves through the growing field in the 
direction of arrow T. This "V"-shaped arrangement is advantageous for harvesting fruit, since 
the fruit is removed in stages, with fruit at the periphery of the plant being removed first, and the 
fiiiit towards the interior of the plant being removed later, as preferably resilient finger members 
40 penetrate the plant more aggressively. 
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array 71 wherein dislodging of the fruit is aided by a high 

Ejection of peppers or other fruits from arrays 70 and 71 is facilitated when the resihent 
finger members 40 of array 70 are interleaved with the resihent finger members 40 of array 71. 
kilUUM' aspect ol the invention, s^^ial adjustability between array yO Srl&'^sms^JXm^ 



accommodates variable row spacing used in the fanmng industry. Row spacing used in the 
farming industry typically ranges from 12 to 40 inches. TKfe^or arrays 70 and 71 may be 
laterally adjusted to increase or decrease the space between interior^rtically extending facing 




It is fiirther preferable that arrays 70 and 71 be vertically adjustable to accommodate 
increased row heights and xmeven field surfaces. Preferably, spatial adjustability is accomplished 
via manual screw adjustments or via an automated device or hydraulic systems. In a fiirther 
embodiment of the invention preferably a hydrauhc system provides vertical adjustability of 
hk arrays 70 and 71 to acconunodate uneven surfaces and variable row heights. 

^ ^I'Voraadiuon TO a{;commooating vanable row sizes, lateral adjustabihty of arrays 7(!p ana / 1 
accommodates variatioms in the moisture content of the plants. Towards harvest day moisture in 
a plant changes, thus reqt^ring the arrays 70 and 71 to be adjusted closer or farther apart 
depending on conditions. 



In yet another embodiment of the invention, elongated horizontal bars 50 are not used. 
Instead, resilient finger members 40 attach to a wide belt or continuous web, the belt or web 
providing the fimction of elongated horizontal bars 50. 
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located between arrays 70 and 71 . Tip 16/of plow snout 18 is coincident with longitudinal axis A 
designated 14 between arrays 70 and //I in Figure 5. Snout 18 guides and lifts plants thereby 
^^^'''''''^^^^^ ^ position ing ofj)lants formtrance between n uitu^UyJfadnR^rraysJZQ^ ^ 



10, it IS further preferable^^t upward ejection of peppers or other 
vegetables from arrays 70 and 71 be facilitated by a high velofe^^ blower 36. Preferably, high 
velocity blower 36 is adjustably positioned and frontally located to i^ate airflow from the front 
towards the back of apparatus 10, to lift and guide peppers or other vegetabfes^wards a 
^collection system such as a conveyor belt 38 depicted in Figure 10 or other coUectiOT^stem. 




.J] c^e=4ffe6trefTfgf^Tiow expelleg^iglfi^t^vselegifa yalQwe^ D in^ 



mng snii to t^igure ROor conv^i^ ec o f f C fCJ^^Ii^^ ^ 
f:^ to be divided into an upper area P^T^tfaa lower area M'' by a horizontal axis M. In one aspect of 

the invention, high velocitybj^er 36 is adjustable to create a bi-level velocity wind system 
flj wherein the adjustable^^^tion and head of high velocity blower 36 is designated by directional 
P arrow. 




^iSfafelyffei^t- vulocily blower 36 may bcTwnntioncd tu ureute u cuiien^ ^^gi^fgHy 
upwardly directed low velocity air within lower area M" to gently fegiB^e upward movement of 
peppers or other vegetables in the area between resilient fi^^ members 40 thus easing peppers 
or other vegetables upward towards upper area MJ^thout crushing the peppers or other fruits 
between resilient finger members 40. Oto^ ejected from the arrays 70 and 71 into upper area M', 
a high velocity air current desirahj^guides the peppers substantially horizontally towards a 
collection system, such as^^jtxonveyor belt 38. Thus, high velocity blower 36 minimizes 



PH2 92549V1 09/21/01 



16 



• 



discharge and re-entmof peppers or other vegetables into the space between arrays 70 and 71 and 



I — -fi"thera.ssistsiTifhe 



Xfpeppe, 



ame niemDerprelerabiy aaaptecuo be pulled by a 
tractor via a hitch with a frame meAber preferably includes a single longitudinal frame member 
to which arrays 70, 71 may be moipited and the height of which adjusted, desirably by the wheel 

^ ^ i i iMilVilffFiiS ' ^44 n th i* dr i m inpf;.* 
T^ u wi|i |iii i n l i. i«yg^fis^^ ^ recdvej 

facing arrays 70, 71 and transport thes^^arated fruits 82 to one or more intermediate conveyors 
p or to a discharge position or to a g^iering container, as desired. All of this is consistent with the 
Ijj disclosure of U.S. patent 6,282^7, referenced above, particularly the description appearing in 



The leveling fimction provided by piston-cylinder combinations 24 and the raising and 
lowering of the frame member and hence of the arrays to be more proximate to or separated from 
p j the grovsdng ground, is consistent with that disclosed in U.S. patent 6,282,877, particularly 
fj C3 columns 9 and 10 thereof, referenced above. 



^stability ot the bottqiggp^^S^FIE^MT^r 
to provide greater or lesser width of the moving array traveling siA^fantially horizontally parallel 
with the growing ground and transversely to the directiono^avel across the growing groimd of 
the harvesting apparatus. Specifically, idler sprock^*^6 is preferably adjustably moveable from 
the position illustrated in Figure 5 to a posit^^vertically displaced therefrom. In the position 
illustrated in Figure 5, moving web TJ^bstantially sweeps across the growing groimd parallel to 
the groimd as web 71 travels fir^moxmd adjustable, moveable idler sprocket 66 and then around 
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fixed idler sprocket 68. This sweeping aetion of web 71 transversely across the growing ground 
relative to the direction of travel of the Harvesting apparatus, sweeps fruits which have dropped 
from the vines to the ground into the /athering area where those fruits may be carried upwardly 
by flexible finger members 40 and/ischarged from between the moving arrays onto a finit 
rted ii 

The vertical dotted line in Figure 5 denotes an alternate position for the backside of 
moveable array 71 where the backside denotes that the portion of moveable array 71 facing away 
from paired array 70. When horizontal grovmd sweeping to gather fallen fruit is not desired, 
adjustable moveable idler sprocket 66 may be removed and the web portion of moveable array 71 
defined by horizontal rods or flexible fabric in the respective embodiments of the invention may 
be shortened so that moveable array 71 adopts the configuration of array 70 in Figure 5. 
Alternatively, construction may be provided whereby adjustable moveable idler sprocket 66 may 
be raised into a position substantially off the ground so that moveable array 71 adopts a 
configuration approaching that of an isosceles triangle where the base of the triangle is the 
portion of the array 71 facing array 70. 
Q ^^^ai^badpgStgbililV 61 Mie smpper nead poWWrfTpftfeeij ^^ i^ .t^,ke y,featui:e ,iSnrh» 
adjustability permits the strippor head to be moved so as to separate moveable arrays 70, 71 from 
one another or to place moveable ^ays 70, 71 close to one another in a parallel disposition or to 
position moveable arrays 70, 71 m a "^shape, such as illustrated in Figure 6, with the mouth of 
the V facing in the direction of travel of he harvesting apparatus. The V configuration faciUtates 
gathering of bushy fiiiit carrying vine-type citops into the area between the facing moveable 
arrays. The converging V-shape faciUtates mo?b complete gathering and stripping of the ripe 
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fruit from the vines than would otherwise be accomplished. The adjustability featxire is 
preferably provided by a system of bolts whichAre slidably moveable in suitable slots and serve 
as the mounting and securing means for th^tripper head defined by the moveable arrays on the 
\1 frame. Such adjustability results in the ^ility to move the stripper head components, namely, the 
\^ two moveable arrays which travel on meir endless paths and to reposition those arrays at different 

r 7 

spacings from one another which j^important as harvesting conditions change during the work 
dsi 

'g^fffflRJmvenHon is the provision of one or more fans working 
to blow detached fruits away fcfoi the moveable arrays thereby facilitating the gathering of the 




£3 _ 

yj fruits without the stems, l^rfves and other assorted chaff which inherently results from the 

01 stripping process, (^desirable position of such a fan is that illustrated for a fan 56 in Figures 

Q 



Width wise adjustability of arrays 70, 71 is denoted by arrow W in Figure 11. 

^Jl^e^skia My : a shroud btJ may be posiiionea j 

1=4 shroud desirably sUghtly interferingly contact and Engage the tips of finger members 40 traveling 
C3 / 

on arrays 70, 71 , thereby to disengage any fruits which remain caught within fingers 40 of arrays 

70 and 71 after the stripping operation. As an allemative to or complementary with shroud 59, a 

pair of venturi 61 may be provided to dislodge /ruits which are carried by or caught in between 

fingers 40 of moveable arrays 70, 71 as those^^rrays move aroxmd on drive sprockets 62. 

Additional combinations of shrouds 63 and A^enturi 65 may be provided working cooperatively to 

engage fingers 40 of arrays 70, 71 as thosef arrays pass around drive sprocket 62 to fiirther 

facilitate removal of fruits from the movmg arrays all as illustrated in Figure 11. All of this 
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together with air currents 67 create^y fans 59 work to remove fruits from the traveling arrays 



> 



AM 



and position the fruits for cgpfveyance to a gathering position such as by conveyor 58 illustrated 

'^^T^^^^f^^rrkigto Figure 13, fan 56-1 creates a^ejMrtrefs ull ing'i u 'u j ^ ^^^^ 

through and aroxmd moveable arrays 70, 71. This creates a lifting effect for the fruit helping to 
remove the fruit from the fingers of the arrays. Fan 56-2 snay also be used in the removal of 
Qiifr^h,\itJS. h^l i g .v. f ^dinnt4n.hr, nfifid rd«fo 



81 

o 

m 



ly 
Q 



particles tend to be carried due to the pneumatic action. Conveyor belt 58 is preferably driven by 
conveyor belt drive sprocket 92 illustrated in Figure 12 with conveyor belt 58 moving in the 
direction indicated by arrow C in Figure 12. A shield 94 prevents detached fruits from escaping 

The apparatus preferably includes an overhead shroud 96 illustrated in Figure 13. 

Desirably, each moving array 70, 71 has a separate speed control. 

As a result of the adjustability feature of the moveable arrays 70, 71, the harvester may 
work in raised beds or on flat ground and in either case achieve excellent crop recovery. The 
harvester apparatus has been found to work well with both single and double row plantings, 
successfiiUy harvesting banana, jalapeno and hot cherry peppers. Width adjustability of 
moveable arrays 70, 71 allows accommodation of 20 to 40 inch row spacing. 

In one embodiment, finger members 40 are approximately 3 inches long but may be 
longer. Note that with the arrangement provided for mounting the finger members, a single 
machine may be used with different length fingers depending upon the product being harvested 
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and the conditions under which the harvest is being conducted. In that regard, the spacing and 
arrangement of the fingers 40 on arrays 70, 71 need not be the regular, rectangular row and 
column spacing illustrated in the drawings. Other spacings and arrangements may be used. 

Another important feature is the interchangeability of the finger members resulting fi-om 
the various finger mounting arrangements on the horizontal bars as illustrated in Figures 7, 8 and 
9. Specifically, in one arrangement, horizontal bars 50 may be equipped with rods 45 running 
longitudinally along bars 50 and transversely to the direction of travel of moveable arrays 70, 71 . 
Fingers 43 and 44 may have suitable receptacles molded into the bottoms of those fingers to fit 
over rods 45. This facilitates rapid changeover fi*om one finger configuration to another in the 
event weather or harvesting conditions change. 

While in the invention has been disclosed and is claimed as a tractor puUable harvesting 
apparatus, the invention may also be implemented as an alternate head attachment to a com 
picker, combine or other harvesting equipment or still fiirther may be implemented as a self- 
contained, self-propelled harvester. 

While the invention has been described with respect to the preferred and alternate 
embodiments disclosed in the preceding text and the accompanying drawings, the invention is 
not limited to the embodiments, approaches, techniques and structure disclosed, but is intended 
to embrace all subject matter defined by the claims appended hereto including operational and 
fimctional equivalents thereof 
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